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Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
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Multilateral Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: D750V3-1107_Jun22
CALIBRATION CERTIFICATE I
Object D750V3 - SN:1107

Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: June 22, 2022

This calibration cerificate documents the traceability to national standards, which realize tha physical units of measurements (Sl).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D & Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SM: 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor NAP-Z21 SM: 103244 04-Apr-22 (Mo. 217-03524) Apr-23

Power sensor NRP-Z91 SM: 103245 04-Apr-22 (No. 217-03525) Apr-23

Referance 20 dB Altenuator SM: BHI9394 (20k) 4-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SM: 310982 / DB32T 04-Apr-22 (No. 217-03528) Apr-23

Referance Probe EX30DV4 SN: 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (Mo. DAE4-601_May22) May-23

Secondary Slandards D # Check Date (in house) Scheduled Check

Power meter E44198 SM: GB3g512475 30-0¢t-14 (in house check Oct-20) In house check: Oct-22

Fower sensor HP 84814 SM: UsS3T292783 07-Oct-15 {in house check Oct-20) In house check: Ocl-22

Power sensor HP 84814 SM: MY41093315 07-0ct-15 {in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB3584 | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
MName Fungtion Signature

Calibrated by: Michael Webar Laboratory Technician

Approved by: Sven Kihn Technical Manager

&

Issued: June 24, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1107_Jun22 Page 2 of 6
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Appendix C

Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report No.: FA480602-01

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters {220+ 0.2)°C 406 +6 % 0.89 mho/m £ 8 %
Head TSL temperature change during test =0.5°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition

SAR measured

250 mW input power

2.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.54 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.40 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.57 Wikg £ 16.5 % (k=2)

Certificate No: D750V3-1107_Jun22
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Appendix C

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Report No.: FA480602-01

Impedance, transformed to feed point 551 0Q-06|0

Return Loss -26.2dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.031 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: DY50V3-1107_Jun22
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Appendix C Report No.: FA480602-01

DASYS5 Validation Report for Head TSL

Date: 22.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1107

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: =750 MHz; ¢ = 0.89 S/m: & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 31.12.2021

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.05.2022

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(I g) = 2.15 W/kg; SAR(10 g) = 1.4 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (= 15 mm)

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 2.90 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB = 2.90 W/kg = 4.62 dBW/kg

Certificate No: D750V3-1107_Jun22 Page 5 of &
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Appendix C Report No.: FA480602-01

Impedance Measurement Plot for Head TSL

File ‘iew Channel Sweep Calibration Trace Scale Marker System Window Help

S — = — — ‘

371 7B pF -570.78 m)
'ﬁl} Qooooo MHz 48,837 mul

Ch1Avg= 20
Chi: Stant 550.000 MHz — Stop 250,000 bz

Ch1&uvg= 20
Chi: Start S50.000 MHz ——

Stop 950,000 MHz

Status  CHT: §11 C*1-Poit HLovg=20 Delay LCL

Certificate No: DY50V3-1107_Jun22 Page 6 of 6
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Appendix C

SPORTON LAB.

Report No.: FA480602-01

D750V3, serial no. 1107 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D750V3 — serial no. 1107

750MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.22.2022
-26.225 55.101 -0.57078
(Cal. Report)
06.21.2023
-27.043 3.12 55.002 -0.099 1.8842 2.45498
(extended)
06.20.2024
-27.838 6.15 53.437 -1.664 -1.4792 -0.90842
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602-01

SFORTON LAB.

<Dipole Verification Data> - D750 V3, serial no. 1107(Data of Measurement : 06.21.2023)
750MHz - Head

1 Log Mag 10.00dB/ Ref 0.000de [F1]
0

750.00000 MHz -27.043 dB

-40.00

[1 Start 550 MHz [FBIY 70 kHz Stop 950 MHz

730.00000 MHz 55.002 © 1.8842

[1 'start 550 MHz IFBWY 70 kHz Stop 950 MHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C

SPORTON LAB.

Report No.: FA480602-01

<Dipole Verification Data> - D750 V3, serial no. 1107 (Data of Measurement : 06.20.2024)
750MHz - Head

PH@ S11 Log Mag 10.00de/ Ref 0.000d8 [F1]

>1 750.00000 MHz -27.838 dB

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [

P S11 Smith (R+jX) Scale 1.000U [F1 Del]

>1  750.00000 MHz 53.437 Q -1.4792 0 143:46 pF

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [@H
—

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602-01

Calibration Laboratory of S, g Schweizerischer Kalibrierdienst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland i,’£ﬁ~ 03‘ 5 Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client Sporton Certificate No: D835V2-4d167_Nov22/2

|CAL|BRATIDN CERTIFICATE (FIEElacEment of No: D835V2-4d167_Nov22)

Object

DB35V2 - SN:4d167

Callbration procedura(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: November 24, 2022

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (51},
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

All calibrations have been conducted in the dosed [aboratory facility: environmen! temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for callbration)

Primary Standards 1D # Cal Date {Certilicate Mo.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor MRP-Z91 SN 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sansor NRP-Z91 SN; 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SM; BHI384 (20k) 0d-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SMN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SM: 7349 31-Dec-21 (No, EX3-7349_Dac21) Dec-22

DAE4 SM: 601 3-Aug-22 (No, DAE4-601_Aug22) Aug-23

Secondary Standards ID# Check Data (in housa) Scheduled Chack

Power meter E44198

Power sensor HP B4814A

Power sensor HF 84814

AF generator R&S SMT-06
Matwork Analyzer Agilent EB358A

Calibrated by:

Approved by,

SN GB33512475
SN: US37292783
SMN: MY41093315
SM: 100872

SN: US41080477

Mame
Jeton Kastrat!

Sven Kihn

30-Oct-14 (in house check Oct-22)
07-0ct-15 {in house check Oct-22)
07-0ct-15 (in house check Oct-22)
158-Jun-15 {in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function

In house chack: Oct-24
In house check: Oct-24
In house chack: Oct-24
In house check: Coi-24
In house check: Oct-24

Signature

Labaratory Technician
=

Technical Manager

<

Issued: January 18, 2023

This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Mo: D835V2-4d167_Nov22/2
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Appendix C Report No.: FA480602-01

- " y "y "
Callbll'atmn Lahﬂl‘ﬂtﬂw of a‘\‘\\\-:-_“.'-jf;z:- S  Schweizerischer Kalibrierdienst
Schmid & Partner m c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
Yradyalbe
Accredited by the Swiss Accraditalion Service (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:
e Measurement Condijtions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.
e Heturn Loss: This parameter is measured with the source positioned under the liquid filled

phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

¢« SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d167_Nav22/2 Page 2 of 7
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Appendix C Report No.: FA480602-01

Measurement Conditions
DASY system configuralicn, as lar as not given on page 1,

DASY Version RASYSE Ve210.4
Extrapelation Advanced Extrapolaiion

Fhantom ieodular Flat Fhantom

Distance Dipole Center - TSL 15 with Spacer
Zoom Scan Resolution dx,dy, dz =5 mm

Fregquency 835 MHz = 1 MHz

Head TSL parameters
The following parameters and calculalions were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 415 0.90 mhofm

Measured Head TSL parameters (22 0+02y°C 407 + 6% 0.51 mhofm =86 %

Head TS!. temperature changs duting test =0.5°C -
SAR result with Head TSL

SAR sveraged over 1 cm? {1 g} of Head TSL Candition

SAH measured 250 mW input power 2.48 Wika

SAR for nominal Head TSL paramesters normalized (o 1A G680 Wikg = 17.0 % {k=2)

SAR averaged over 16 cm? (10 g} of Head TSL condilion

SAR measzured 250 mW input power 1.81 Wlikg

SAR for nominal Head TSL parameters normalized 1o 1W 6.38 Wikg £ 16.5 % {k=2})
Cedificate Mo: DA3SV2-4d167_Nov22f2 Fage 3ol 7

Page12/85



Appendix C Report No.: FA480602-01

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, iransformed o feed point B0-28j§0

Return Loss -265dB

General Antenna Parameters and Design

Electrical Crelay {one direction] 1.392 ns

After long term use wilh 100W radiated power, only a slight warming of the dipole near the feedpoinl can be measured.

The dipole is made of standard semirigid coaxial cable. The cenler condietar of the feeding line is ditectly connected to the
second arm of the dipole. The antenna is therefore short-circuited for BC-zignals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lgadaed according to the posilion as explained in the
"Maasurament Conditions® paragraph. The SAR daia are nol affecled by this change. The overall dipolz length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, becausea lhey might bend or the soldered connections near the
lesdpoint may be damaged.

Additionzl EUT Data

Manufactured by SPEAG

Centificate Mo DB3EV2-4d167_Now2242 Fage 4 of 7
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Appendix C Report No.: FA480602-01

DASYS5 Validation Report for Head TSL

Date: 24.11,2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d167

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; 6 =0.91 S/m; & =40.7; p = 1000 kga"m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 31.08.2022

« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Vialue = 64.02 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.61 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M| = 66.8%

Maximum value of SAR (measured) = 3.28 W/kg

dB
0

-1.80
-3.60
-5.40
-7.20

0 dB = 3.28 W/kg = 5.16 dBW/kg

Certificate Mo: DB35V2-4d167_Mov22/2 Page 5 of 7
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Appendix C Report No.: FA480602-01

Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help

Chiavgs 20
ChloSeart 635,000 MH2 = —
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Step 1.03500 GHe

5.00

1.0
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- e 1 T =
=10 - ~— ||

15 00

SR

3.0

L2000 =i

-5 00
4y 01 Chillwge ].?-'J ] ]
Chi: Stat B35000 MHz & —

Step 1.00%00 GHz

CH1: B | C*1:Pot Avg=20 Delay LCL
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Appendix C

Report No.: FA480602-01

Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-RA,

SAR result with SAM Head (Top = CO)

SAR averaged over 1em? (1 g) of Head TSL

Conditian

SAR for nominal Head TSL parameters

normalized o 1W

9.31 Wikg + 17.5 % (k=2)

SAR averaged over 10 om?® {10 g) of Head TSL

cordition

SAR for nominal Head TSL paramaters

normalized to TW

6.16 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = Fa@)

SAR averaged over i om?® {1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

narmalized o 1W

877 Wikg 7.5 % (k=2)

SAR averaged over 10 cm?® {10 g) of Head TSL

condition

SAR tor nominal Head TSL paramsters

normalized 1o 1W

6,37 Wikg = 16.% % (k=2}

SAR resuit with SAM Head (Neck = HO})

SAR averaged over 1o (1 g) of Head TSL

Condilion

SAR for nominal Head TSL patameters

normnalized (o 1%

9.29 Vfkg £ 17.5 % {k=2)

S5AR averagad over 10 em?® {10 g} of Head TSL

condilion

SAR for nominal Head TSL parameters

nonmalized o 1TW

6.28 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® {1 g) of Head TSL

Crandibicn

SAR tor nominal Head TSL paramelers

normalized to 1w

7.98 Whg = 17.5 % (k=2)

SAR averaged over 10 cm? {10 g) of Head TSL

cardition

SAR tor nominal Head TSL parameters

normalized o W

5.38 Wikg » 16.9 % (k=2}

! Addilivnal assessments oulside the current scope of 5G5S 0108

Certificate No: DEISEVE-4d167_MNov22f2
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Appendix C

SPOARTON LAB.

Report No.: FA480602-01

D835V2, serial no. 4D167 Extended Dipole Calibrations

if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D835V2 — serial no. 4D167

835MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
11.24.2022
-29.5 51.9 -2.8
(Cal. Report)
11.23.2023
-28.4 3.73 51.5 -0.4 -3.7 -0.9
(extended)
11.22.2024
-25.503 13.55 49.352 -2.548 -6.3661 -3.5661
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602-01

SPORTON LAB.

<Dipole Verification Data> - D835 V2, serial no. 4d167 (Data of Measurement : 11.23.2023)
835MHz - Head

P 511 Log Mag 10.00de/ rRef 0.000de [F1]

>1 835.00000 MHz -28.3%0 dB

1 Start 535 MHz IFBW 70 kHz Stop 1.035 GH: [N
L

PR 511 smith (R ale 1.000u [F1 pel)

>1 835.00000 MHz 51.495 0 -3.6885 0 51675 pF

1 Start 635 MHz TFBVY 70 kHz Stop 1.035 GHz
==

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C

SPOARTON LAB.

Report No.: FA480602-01

<Dipole Verification Data> - D835 V2, serial no. 4D167 (Data of Measurement : 11.22.2024)
835 MHz - Head

|1 Start 535 MHz IFBW 70 kHz Stop 1,035 Gz [E90

|
1 Start 635 Mz IFBW 70 kHz Stop 1,035 GHz [E |

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602-01

alibrat ratorv of a1y, S Schwelzerischer Kalibrierdienst
g - ;?g Ltabﬂ tory A % ¢ Service suisse d'étalonnage
chmid-& Farner m Servizio svizzero di taratura
Engineering AG =SS S Swiss Calibration Service
Zeughaussirasse 43, BOD4 Zurich, Switzériand TN
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certilicates

cliet | Sporton Ceriificate No. | D1750V2-1112_Feb25
' CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1112

Cafibalion procedure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date February 20, 2025

This calibration certiticate documenizs the traceability 19 national standards, which realize the physical units of measuramants {Sl).
The meaasurements and the uncertainties with confidence probability are given on the following pages and are part of the cerfificate.

Al calibrations have been conducted in The closed laboratory facility: emvironment temperature (22 = 3)°C and humidity < 70%.
Calibratlon Eaulpment used (MATE eritical lor calibration)

Primary Standards [5] Cal Date {Corfilicale No.) Scheduied Cal
Power Sensor A&S NAP-33T SN: 100867 | 28-Mar-24 (No. 217-04038) Mar25
Power Sensor HE:_S__NHF’!&A SH: 1 ES?___DE-FE'D-EE {Mo. 4030A315009541) Fob-26
Spectrum Analyzer R&S FSV40 SN 101832 | 29-Jan-25 (Mo, 4030A315009658) Jan-26

ﬂim&t{ﬂ'l; Shorl [S4188] Attenualor [S4423] SN“:_'I 152 28-Mar-24 (No, 217-04050) o Mar-25
OGP DAK-12 SN: 1016 24-Sepl-24 (Mo, DCP-DAK12.1016_Sep24d) Sep-25
OCF DAK3 S SN: 1240 253-Sepi-24 (No. OCP-0AKI 5-1239_Sep24) Sep-25
Reference Probe EX30OVA SN 7349 10-Jan-25 {No. EX3-7340_Jan25) Jan-26
DAE4ip SN 1838 28-Oct-24 (MNo. DAEdID-1836_0cl24) Oct-25

~ Secondary Standards ID Check Date (in house) Schedubed Check
ACAD Source Box o SN: 1000 28-May-24 (No. 675-ACAD_Sourca_Box-240528) | May-25
Signal Genarglm R&S SMB100A SN: 182081 Egﬁh!ay-zd Mo, 675-CALT E—S4538-24053§_:1 May-25
Mismaich; SMA SN1102 22-May-24 [No. B?E-Mim‘nal:d_1= SMA-2a0622) May-25

Mameg Funchon Signature =
Calibrated by Kreimr Franjic Laparatory Technician
Appravad by Sven Kihn Technical Manager K
Isguad: February 20. 2025
This ealibration cerfificate shall not be repraduced axcept in full without wrillen approval of the laboratory,

Certilicate Mo: D1750V2-1112_Feb25 Page 1al6
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Appendix C Report No.: FA480602-01

Calibration Laboratory of ‘ﬂ.w*"{::":n?f_ s S«chwnlaadsnha;1mllhﬂardlensi
i S0 Service sulsse d'élalonnage

Sch[md & Partner M c Servizio svizzero di taratura

Engineering AG T S Swiss Calibration Service

Zeughaussirasse 43, 8004 Zunch, Switzerland "’»,«‘ﬁ:‘l,h:“‘

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agraement for the recognition of calibration certificates

Glossary

TSL tissue simulating lguid
ConvF  sensitivily in TSL/ NORM x.y.z
A nat applicable or not measured

Calibration is Performed According to the Following Standards

« [EC/IEEE 62209-1528,"Measuremen! Procedure For The Assessment Of Specilic Absorption Rale Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wiraless Communication Devices - Part 1528: Human Models.
Instrumentation And Procedures (Frequency Pange of 4 MHz 10 10 GHz)", October 2020.

« KDB B65664, "SAR Measurement Requirements for 100 MHz lo 6 GHz"

Additional Documentation
- DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further details are availabie from the Validation Report at the end of 1he certilicate. All figures
stated in the certificale are valid at the frequency indicated.

« Anténna Parameters with TSL: The dipole is mournted with the spacer 1o position iis teed paint exactly below the center
marking ol the 1lal phantom section, with the arms oriented parallel to the body axs.

= Feed Foint Impedance and Relurn Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transtormed trom the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. Mo uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

» SAR measured: SAR measured al the stated antenna input power.

« SAA normalized: SAR as measured, normalized 1o an inpul power ol 1 W al the antenna connectar.

+ SAR for nominal TSL paramelers. The measured TSL parameters are used to calculate the nominal SAR resull,

The reported uncertainty ol measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds o a coverage probability of approximately 95%.

Certificate No; D1750V2-1112_Feb25 Page Zof B
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Appendix C Report No.: FA480602-01
D175002 - SN 1112 February 20, 2025

Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution di, dy = 6mm; dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1750MHz +1MH2

Head TSL parameters at 1750 MHz
The following parametérs and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters e20°c 401 1.37 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 39.7 +6% 1.32 mho/m +6%
Head TSL temperature change during test <05"C
SAR result with Head TSL at 1750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 9.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAH for nominal Head TSL parameters 24 dBm input power 4.84 Wikg
SAR for nominal Head TSL parameters narmalized to 1W ; 19.3 Wikg £16.5% (k=2)
Certificate No: D1750v2-1112_Feb25 Page 3ol
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Appendix C

D1750ve - BN 1112

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1750 MHz

Report No.: FA480602-01

February 20, 2025

impedance 51.20+1.8|0
Return Loss -33.2dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.212ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conduclor of the feading line is direclly connecled to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of he dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained In the
"Measurement Canditions* paragraph. The SAR dala are not affected by this change. The overall dipole length is still according
io the Standard. No excessive lorce must be applied to the dipole arms, because they might bend or the soldered conneclions

near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificale MNo: D1750V2-1112_Feb25

Page 4 ol 6
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Appendix C

D1750V2 - SN: 1112

System Performance Check Report

Report No.: FA480602-01

February 20, 2025

Summary
Dipale Fresjanney (Miel 5l Possr |dlm)
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Exposure Conditions
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Flat i W, U= 0 .y 1,32 hL?
Hardware Setup
Phsrbem TEL, Meayurad Duis Prite, Caliieation Date DAE, Calibrateon Date
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Cearlificate No: D1750V2-1112_Feb25
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Appendix C Report No.: FA480602-01
D1750V2 - SN: 1112 February 20, 2025

Impedance Measurement Plot for Head TSL
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Certificate No: D1750V2-1112_Feb25 Page 6ol 6
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Appendix C Report No.: FA480602-01

Calibration Laboratory of S S Schweizerischer Kalibrierdienst

Schmid & Part i S ¢ Service sulsse d'étalonnage
CIETERE a; Lot M Servizio svizzero di taratura

Engineering AG ey S Swiss Calibration Service

Zeughaussirasse 43, 8004 Zurich, Switzerland "r.rm\?

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltitateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D1900V2-5d093_Mar25
Taoyuan City

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 54093

Calibration procaduire(s) QA CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz |

Calibration date March 20, 2025

This calibration certificate dosuments the traceability fo national standards, which realize tha physical units of measuremants (51),
The measurements-and the uncertainties with confidence probability are given on the following pages and are part of the cerlilicate.

All calibrations have been condueled in the closad aboratory lacility: emvironmeant lemperature (22 £3)°C and humidily < T0%;
Calibration Equipment used (M&TE critical lor calibration)

Primary Standarda o Cal Date (Ceriificare No.) Schaduled Cal
Power Sensor R&ES NRP-33T SN 100867 | 28-Mar-24 (Mo, 217-04038) Mar-25

Power Sensor R&S NRP1BA SN; 101858 | 06-Feb-25 (Mo, 4030A315008547) Feh-26

Spectrum Analyzer RES FSV4D SM: 101832 | 29-Jan-26 (Na, 4030A315009658) Jan-26

Mizmatch; Shorl {S4186] Allenualor [S4423] | SN: 1152 2B-Mar-24 (Nop, 217-04050) Mar-25

OGP DAK-12 SN:1018 24-Sept-24 (No, OCP-DAK12-1016. Sep24) Sap-25

OCP DAK-3.5 SN: 1248 23-Sept-24 (No. OCP-DAK32.5-1249_Sap24) Sap-25

Reference Probe EX3DV4 SN: 7349 10-fan-25 [Mo. EX3-7343_Jan25) Jan-26

DAE4ip SN 1835 28-Dct-24 (No. DAEAD-1836_0ci24) Cet-25

Secondary Standards 5] Check Date (in housa) Scheduled Check
ACAD Source Box Sh: 1000 28-May-24 (No. 675-ACAD_Socurce_Box-240528) | May-25

Signal Generator R&S SMB100A SN 182081 | 2B-May-24 (No, 675-CAL16-54588-240528) May-25

Mismatch; ShA SN; 1102 22 May-24 (MNo. 675-Mismalch SMA-240522) May-25

Namea Function Slgngm[ﬂ___
Calibrated by Pault Pina Laboratory Techrician -— «—_—ﬁ—
=
b Svan Kihn Techrical Manager - L

torny —Z —

Issued: March 20, 2025
This calibration certificate shall not be reproducad except in full withau! writlen approval of the laboratory.

Cerfificate No: D1900V2-5d093 Mar25s Page 1ol 6
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Appendix C Report No.: FA480602-01

Calibration Laboratory of SO, S Schweizerischer Kallbrierdienst
BN % Service suisse d'étalonnage

Sc_hmld & Partner A C  servizio svizero di taratura

Engineering AG S E S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland '44@&3‘*

Accredited by Ihe Swigs Accreditation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibralion certificates

Glossary

5L tissue simulating liquid
ComvF  sensitivity In TSL / NORM x.y.z
hA nat applicable or not measured

Calibration is Performed According to the Following Standards

» |EC/IEEE 62209-1528 "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Expoesure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528; Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz lo 10 GHz)", Cciober 2020,

» KDB 865664, "SAR Measurament Requirements for 100 MHz to 6 GHz*

Additional Documentation
- DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Conditions: Further detalls are avallable from the Validation Report at the end of the cerlilicate. All Tigures
staled in ihe certilicate are valid at the frequency indicated.

+ Antenna Parameters with TSL: The dipole Is mounted with the spacer to position ils teed point exactly below the center
marking of the flat phaniom section, wilth the arms orlented parallel 1o the body axis.

+ Fead Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled

phantom. The impedance stated is transtormed trom the measurement at the SMA connector to tha teed poinl. The Return

Loss ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

SAA measured: SAR measured at the stated antenna Input power,

SAA normalized: SAR as measured, normalized to an input power of 1 W al the antenna conneclor,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty ol measurement multiplied by the
toverage factor k=2, which for a normal distribution corresponds o a coverage probabilily of approximately 895%.

Certificate No: D1800V2-5d093 Mar25 Page 2 ol &
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Appendix C Report No.: FA480602-01

D1800Ve - SN: 5d083 March 20, 2025

Measurement Conditions

DASY system configuration, as far as hot given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, gy = Bmm, dz = 1.5mm Graded Ratio = 1.5 mm {Z direction)
Frequency 1800MHz £ 1MH2

HSL parameters at 1900 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 40.0 1.40 mho/m
Measured HSL parameters (22.0+£0.2)°C 39.8 +6% 1.40 mho/m +6%
HSL temperature change during test <D5°C
SAR result with HSL at 1900 MHz
SAR averaged over 1 em® (1 g) of HSL Condition
SAR tor nominal HSL parametars 24 dBm input power a.88 Whkyg
SAR tor nominal HSL parameters normalized 1o 1W 393 Wkg £17.0% (k=2)
SAR averaged over 10 cm® {10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.22 Wikg
SAR for nominal HSL parameters normafized o 1W 20.8 Wikg +16.5% (k=2)
Certificate No: D1900V2-5d093_Mar25 Page 3ot 6
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Appendix C

D1900V2 - SN: 5d093

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 1900 MHz

Report No.: FA480602-01

March 20, 2025

Impedance 5080+6.30
Return Loss -24.0 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.201 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feadpaint can be measured.

The dipole |s made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected to
the second arm of the dipole. The antenna is therelora short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to Improve matching when loaded according to the posifion as explained in the
“Measurement Canditions” paragraph, Tha SAR data are not alfected by this change. The overall dipole length is still according
to the Standard, Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered conneclions

near the feedpoint may be damaged.

Additional EUT Data

Manufaclured by

SPEAG

Certificate No: D1800V2-5d4083 Mar25
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Appendix C

D1800Y2 - SN: 5d083

System Performance Check Report

Report No.: FA480602-01

March 20, 2025

Summary
Thinse Freauasndy WMz 150 Pewers [dBm]
DIa00vE - Sk 14900 (111} &l

Exposure Contitlons

MRahidm Yeciion, %)

Test Dhgrange [mm) St

G, U

T redrendy (M}, Cnannsl Numns:

Comversan Facige

5L Condscrivicy |5m) b Permier vy

Ma 16 W, 4 T ™ Tak .50 1R
Hardware Setup
Flariinme T Meggred Dary Pogilie Cabibrating Date AF Caltesrion Dars
BAEP WK i) Caditel HSL, 2O %=01-20 ExXE0WE - ANF1aT, 202%-01~10 DARLED Sl B36, J0E4-10:28
Measurement Results

Scans Setup

£O0m Scan

oo Scan

Grigl Extenti {mm) PO ow Al 50 Date J02L 0120
Grd Sregs vm) B B0 = 14 pasAR g [WiKg] ML Bh
Senxor Surface {man] A PASAR T W/ Eyl £23
Gradod Gl Tis Poevpr Pirifr JHR] o i, a0
trailleg Batin 1B Pt Seiling Eilandbed
(LAY MoA Senlim Farhar k!

Lxirfgee Dutection WIS & Gp TSE Coesettion Posifive | Negdihe

Lran Mathod

Meanurad

1 dB =

iT.AawWike

GCeriificate No: D1900V2-54093 Mar2s
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Appendix C

D1800V2 - SN: 5d093

Impedance Measurement Plot for HSL

Report No.: FA480602-01

March 20, 2025
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Certificate No: D1800V2-54083_Mar25
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Appendix C

Calibration Laboratory of S,
= ity )
Schmid & Partner m
Engineering AG et
Zaughaussirasse 43, 8004 Zurich, Switzeriand AN

Accredited by the Swiss Accredilation Service (SAS)

Report No.: FA480602-01

S Schweizerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Client Sporton Certiticate No. D2600V2-1008_Aug24
Taoyuan Gity
CALIBRATION CERTIFICATE
| Object D2600VvV2 - SN: 1008
Calibration procadura(s) QA CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date August 15, 2024

This calibration certificate documents the traceability to natlonal standards, which realize the physical units of measurements (Sl),
The measurements and the uncertainiies with confidence probability are given on the Tollowing pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration]
Primary Standards [} Cal Date {Certificate No.) Scheduled Cal
Power Senzor R&S NE_P-SHT SM; 100867 | 28-Mar-24 (No, 217-04038} Mar-25
Power Sonsor R&ES NRP18A 5N; 101858 | 21-Mar-24 (Mo, 4030A315007801) Mar-25
Specirum Analyzer R&S FSV40 SN. 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
WMismatch; Short [54188] Altenuator [54423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1018 05-Oct-23 (ho. OCP-DAK12-1016_0ct23) Oct-24
QCP DAK-3.5 SN: 1249 05-0ct-23 (Mo, OCP-DAK3.5-1249_ Oct23) Qct-24
Referance Probe EX30DV4 SN: 7348 03-Jun-24 [Mo. EX3-7348_Jun24) Jun-25
DAE4ip SN, 1836 10-Jan-24 {No, DAE4ip-1836_Jan24) Jan-25
Secondary Standards D Check Date {in house) Scheduled Check
ACAD Source Box . SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) May-25

| Signal Genarator R&S SME100A SN: 182081 | 28-May-24 (No. D001-300712404) May-25
Mismalch; SMA SN: 1102 22-May-24 |No. 75-Mismalch_SMA-240522) May-25

Name Function Signature
Calibrated by Kra&imir Franjic Laboratory Technician ‘%
Approved by Sven Kihn Technical Manager
Issued: August 16, 2024

This calibration certiticate shall not be reproduced except in full without written approval of the laboratory.

Certiticate No: D2600V2-1008_Aug24 Page 1of 6

Page32/85



Appendix C Report No.: FA480602-01

Calibration Laboratory of S, Solwatearischies Suibriwrcierat

S
ot
, Al Service sulsse d'élalonnage
Schmid & Partner % C  servizio svizzero di taratura
Engineering AG Y S Swiss Calibration Service
Zpughausstrasse 43, 8004 Zurich, Swilzerland e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NOBRM x.y.2
MA not applicable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE £2209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Maodels,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

+ KDB 865664, “SAR Measurement Requirements lor 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measuremeni Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificale are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to pesition its feed point exactly below the center
marking of the flal phantom section, with the arms oriented parallel to the body axis.

- Feed Point impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled

phantom: The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty required.

Elsctrical Delay: One-way delay between the SMA connector and the antenna feed paint. No uncertainty reguired.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAB as measured, normalized 1o an inpul power of 1 W at the antenna connector.

SAR for nominal TSL parameters. The measured TSL parameters are used to calculate the nominal SAR result.

The reparted uncertainty of measurement is siated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 95%.

Certificate No: D2800V2-1008_Aug24 Page2of &
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Appendix C Report No.: FA480602-01

D2600V2 - SN: 1008 August 15, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2600MHz +1MHz

Head TSL parameters at 2600 MHz
The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 +0.2)"C 37.3 +6% 2.00 mho/m £68%
Head TSL temperature change during lest <0.5°C
SAR result with Head TSL at 2600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 14.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56,7 Wikg =17.0% (k=2)
SAR averaged over 10 em? {10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.35 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.3 Wikg +18.5% (k=2)
Certificate No: D2600V2-1008_Aug24 Page3ofl 6

Page34/85



Appendix C Report No.: FA480602-01

D2600V2 - SN: 1008 August 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2600 MHz

Impedance 490 0-37 0
Return Loss -28.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,153 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard: No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the leedpoint may be damaged.

Additional EUT Data

Manufaclured by SPEAG

Certilicate No: D2600V2-1008_Aug24 Paged4 of 6
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Appendix C

D2600V2 - SN: 1008

System Performance Check Report

Report No.: FA480602-01

August 15, 2024

Summary
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Exposure Conditions

Phantom Section, TSL  Test Distance fmm|  Bang Group, UID

Frequency [MHE], Channel Number  Comversion Factor TR Conductiaty [5rm]  T5L Permitiivily

Flit " W, 0= 2600, 0 ] Fa] irs
Hardware Setup
Prantism TEL, Mbasured Dats Frabe, Cablbration Daw DAE, Caltheation Dute

MFP V8.0 Certer HEL, O2E-0R-1%

EXFOVA = ShTF349, 2024-06-0)

DALdIp SnlE10. 2024-01-10

Scans Setup Measuremnent Results

Toam Sean T oo Scah
Grid Extents [mm| 30w 3 1 30 Dare 20740815
Crid Steps [mm)| EOx30xiS paSAR g (WiKgl 14.0
Sensar Surtace [mm] I4 paBAR L 0g [/ kal 618
Craded Gri Yl Peower Dl [dB] o.a0
Cricding Ratis 15 Porermr Scading Disatded
MALA NiA Scaling Factor [d8]
Surface [sction WS + G TSL Corraction Positve [ Negaine
Soan Method Maasured

el A (B}

0da = 30.2 Wikg

Certificate Mo: D2600V2-1008_Aug24
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Appendix C Report No.: FA480602-01

D2600V2 - SN. 1008 August 15, 2024

Impedance Measurement Plot for Head TSL

511 Smith (R+]X} 5cale 1.00
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Appendix C Report No.: FA480602-01

Calibration Lﬂhﬂl‘ﬂtﬁl‘f of -‘*‘¢::\1—I:‘:I:":‘- S Schweizerischer I'Fnllbriardlensl
Schmid & Partner iia%‘/"’mi c ga"r:ﬁ“:m:ff :,:raturn
Engineering AG NS S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland Tt

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D3500V2-1014_Jan25
Taoyuan City

L CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1014

Calibration procedure(s QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calibration date January 15, 2025

This calibration cerfificate documeants the traceability to national standards, which realiza the physical units of measuremants Sh.
The measurements and the uncertainties with confidence probability are given an the following pages-and are part of the ceriificate,

All calibralions hiave been conducied in the closed taboratory facility: environment temperalure (22 = 3)°C and humidity < 70%.
Caiipration Equipment used (ME&TE critical for calibration)

Primary Siandards ¥ Cal Date (Carlilicate No.) Scheduled Cal
Power Sensor R&S NAP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor RAS NAP18A SN 101858 | 22-Jul-24 (Mo, 4030A315008547) Jut-25
Specirum Analyzer RAS FSV4D SN: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
Mismatch; Short [S4188] Attenualor [S4423] | SN: 1152 28-Mar-24 [No_ 217-04050) Mar-25
CQCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24d) Sep-25
OGP DAK-3.5 SN; 1249 23-Bept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Refarence Probe EX30V4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAESip SM: 1836 28-Oct-24 (No. DAE4ip-1836_0Oci24) Cci-25
Secondary Standards D Check Date (in house} Scheduled Check
ACAD Source Box — SN: 1000 28-May-24 {Mo. B75-ACAD_Source_Box-240528) | May-25
Signal Genamlor RES SME100A SN: 182081 | 28-May-24 (Mo 675-CALT6-54586-240528) May-25
Mismatch; SMA SN: 1102 22:-May-24 (No. 675-Mismatch SMA-240528) May-25

Name Function Slgﬂgra
Calibrated by Paulo Pina Laboratory Technician _ j_.,f —_—

: i =
] ) =3

Approved by Sven Kithn Technical Manager S e 7

lssued: January 16, 2025
This calibration certificate shall nol be reproduced except. in full without wiitten approval of the laboratory.

Certificate No: D3500V2-1014_Jan25 Page 1ol &
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Appendix C Report No.: FA480602-01

Calibration Laboratory of S, S Schwaizerischer Kalibrlerdienst
Schmid & Partner M‘“ — 5 c :ﬁmmzﬂﬂ e
Engineering AG BN S Swiss Calibration Service
Zaughausstrasse 43, 8004 Zurich, Switzerland Ty

Accrediled by Ihe Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x.y,2
NiA not applicable or not measured

Calibration is Performed According to the Following Standards

= |[EC/IEEE 82209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Hate OF Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10GHz)", Qctober 2020.

= KDB 865664, “SAR Measurement Requirameants for 100 MHz 1o 6 GHz®

Additional Documentation
= DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further details are available from the Validation Report at the end of the cerfificate. All figures
stated in the certificate are valid at the frequency indicated.

= Antenna Paramelers with TSL: The dipole is mountad with the spacer to position itg feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel 1o the body axis,

« Feed Point Impedance and Return Loss: These paramelers are measured with the dipole positioned under the fiquid filled

phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return

Lass ensures low reflected power. No uncertainty requirad.

Electrical Delay: One-way delay between the SMA conneclor and the antenna feed point. No uncertainty required,

SAR maasured. SAR measured at the stated antenna inpul power,

= SAR normalized: SAR as measured, normalized to an input power ol 1 W al the antenna connector.

= SAR for nominal TSL parameters; The measured TSL parameters are used 1o calculate the nominal SAR result,

L

The reported uncertainty of measurement is staled as the standard uncertainty of measurement multiphed by the
coverage lactor k=2, which for a normai distribution corresponds o a coverage probability of approximately 95%.

Cartificate No: D3500V2-1014_Jan25 Page 2ol 6
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Appendix C

D3500V2 - SN: 1014

Measurement Conditions

DASY system configuration, as far as nol glven on page 1.

Report No.: FA480602-01

January 15, 2025

DASY Version DASYSE Module SAR 16.4.0
Extrapolation Advancead Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution di. dy = Bmm. dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3500MHz +1MHz
Head TSL parameters at 3500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 372 2.91 mhoim
Measured Head TSL parameters (22.0 £0.2)°C 37.9 6% 2.93 mho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3500 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR for nominal Head TSL paramelers 20 dBm Input power 6.57 Whkg

SAR for nominal Head TSL parameters

normalized 1o 1W

65.7 Whkg £19.9% (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

20 dBm Input power

2.49 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.9 Wikg +19.5% (k=2)

Certificate Mo: D3500V2-1014_Jan25

Page 3ol 6
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Appendix C

D3500V2 - SN: 1014

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3500 MHz

Report No.: FA480602-01

January 15, 2025

Impedance 5400-41]0
Return Loss -25.2dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.133 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited lor DC-signals. On some of the dipolss, small end
caps are added to the dipole arms in order to improve matching when loaded according lo the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not atlected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections

near the feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Cerliticate No: DA500V2-1014_Jan25
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Appendix C Report No.: FA480602-01

D3500V2 - SN: 1014 January 15, 2025

System Performance Check Report
Summiary
Dipole Frequency (M) TSL Pawar (dfm]
DISHOVE - INIDI4 54 ] o
Exposure Conditions

PRantom Seition, T8L  TestDdatamce |mm|,  Sand  Croop, IR Foegeency [ME2], Channel Numdse Converslop Factar 3L Conducimmy Sins|  TOSL Peemitnivity

Flai L] OW. d— 1500, 0 (XY 2093 174
Hardware Setup
FanLGm Tik, Meavarad Opte Frobw, Calibration Toatd DAE. Calibrapion Datn

MAFP WD Centef HEL, 2025-00-1% BV - SN TR0, JOPS-01-10 BAELIp 501 E36, 20241026

Scans Setup Measurement Results

Zoom Scan Foom Scan
Cridd Ewtents [mm] I x IHX I8 Datw 2025-01-15
Grd Steps fmm| S0=x50x14 prRAR TG WiKg) n5T
Santasr Surfate |me| [ ] pEARIDD W kgl 49
Coradbed Grld ¥ Fanper Dy [dE| iy, v
Grading Ratio LS Panwegrr Somleg Msahbed
WAL MiA Scalimg Factor okl
Surlice Derection WML - o TSL Correction Fositive | Negative

Sean MetFod MEgTErdd

DdB = I7,2W/Kg

Ceartificate No: D3500V2-1014_Jan25 PageSol@
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Appendix C Report No.: FA480602-01

D3s00V2 - SN: 1014 January 15, 2025

Impedance Measurement Plot for Head TSL
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Appendix C Report No.: FA480602-01

Calibration Laboratory of S, S Schweizerischer Kallbrierdienst
i BN Service suisse d'étalonnage
Schmid & Partner E c Servht I
Engineering AG 3 - riEo avizee di tralire
) ,ﬁ\ S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzerland W, “TTI:-"-"‘W\‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certiticate No. D3700V2-1022_Jul24
Taoyuan City
CALIBRATION CERTIFICATE
Object D3700V2 - SN: 1022
Calibration procedure(s) QA CAL-22v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calibration date July 10, 2024

Ttiis calibration certificate documents the raceability to national standards, which realize the physical units of measurements {S1).
The measurements and the uncertainties with confidence probability are given on the foflowing pages and are part of the certificate.

‘Al calibrations have bean conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD Cal Date (Certificate Ma.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 2B-Mar-24 {No. 217-04038) Mar-25
Power Sensor R&S NRP18A SN: 101852 | 21-Mar-24 (Mo, 4030A315007801) Mar-25
Spectrum Analyzer R&SFSV4D SN: 101832 | 25-Jan-24 (No. 4030-31 5007551) Jan-25
Mismatch; Short [S4188] Attenuator [S4423] | SN:1152 28-Mar-24 (Np. 217-04050) Mar-25
OCP DAK-12 SN: 1016 05-0ct-23 (No. OCP-DAK12-1016_0ct23) Cct-24
OCF DAK-3.5 SN: 1249 05-0ct-23 (No. OCP-DAK3.5-1249_0ct23) Cct-24
Relerance Probe EX30V4 SN: 7340 03-Jun-24 (No. EX3-7348_Junad) Jun-25
DAE4ip SN: 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
[ Secondary Standards 18] Check Date (in house) - [ Bcheduled Check
| ACAD Source Box SN: 1000 ZB-May-24 (N0, 675-ACAD_Source_Box-240528) | May-25
Signal Generator RAS SMB100A SH: 182081 | 28-May-24 (No. 0001-300719404) May-25
Mismatch: SMA BN 1102 22-May-24 {No. 675-Mismatch_SMA-240522) May-25
Nama Function Signature
fibrated Paulo Pina Laboratory Techniclan i ——
Chllvala Y VT,
Approved by Sven Kihn Technical Manager ‘,9 &’K
Issued: July 10, 2024

This calibration certilicate shall not be reproduced except in full without written approval of the laboratary.

Certificate No: D3700V2-1022_Jui24 Page 1of &
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Appendix C Report No.: FA480602-01

Schweizerischer Kalibrierdienst

i bo f N S
g’hb',':‘g’g labartory o S ¢ Service suisse d'étalonnage
chmid & Partner acNRA Servizio svizzero di taratura
Engineering AG S S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland AN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorles to the EA
Multiiateral Agreement for the recognition of calibration certificates

Glossary

TSL fissue simulating liquid
ConvE  sensitivity in TSL / NORM x.y.2
M/A not applicable or not measured

Calibration is Performed According to the Following Standards

. IEC/|EEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

+ KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further detalls are available from the Validation Report at the end of the cerlificate. All figures
stated in the certificate are valid at the frequency indicated.

. Antenna Parameters with TSL: The dipole is mounted with the spacer to position its teed point exactly below the center
marking of the flat phantom section, with the arms oriented parallef to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the fiquid filled

phantom. The impedance stated Is transformed from the measurement at the SMA connector to the feed point. The Relurn

Loss ensures low reflected power, No uncertainty required,

Elecirical Delay: One-way delay between the SMA connector and the antenna fesd point. No uncertainty required,

SAR measured: SAR measured at the stated antenna inpul power.

SAR riormalized: SAR as measured, normalized to an input power of 1 W at the antenna connector,

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage lactor k=2, which for a normal distribution corresponds lo a coverage probability of approximately 85%.

Certificate No: D3T00V2-1022_Jui24 Page 2of 6
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Appendix C Report No.: FA480602-01

D3700V2 - SN: 1022 July 10, 2024
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phanlom
Distance Dipole Center - TSL 10.-mm with spacer
Zoom Scan Resolution dx, dy = Smm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3700MHz £1MHz

Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 317 3.12 mho/m
Measured Head TSL paramelers (22.0 £0.2)°C 38.2 +6% 3.08 mhofm 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3700 MHz
| sAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.81 Wikg
SAR for nominal Head TSL parameters normalized to 1W BB.1 Wkg £19.9% (k=2}
| SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 2.52 Wikg
SAR for nominal Head TSL parameters normalized to TW 25.2 Wikg +18.5% (k=2)
Certificate No: D3700V2-1022_Jul24 Page 3 0f 6
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Appendix C

D3700V2 - SN: 1022

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Report No.: FA480602-01

July 10, 2024

Impedance 5230~-5310
| Return Loss 1 -25.0 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.125ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feadpoint can be measured.
The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some ¢f the dipoles. small end caps are

added to the dipole arms in order to improve matching when
"Measurement Conditions” paragraph. The SAR data are not affected by this change.

gonnections near the feedpoint may be damaged.

Additional EUT Data

inaded according to the position as explained in the

The overall dipole length is still
according to the Standard. No excessive force must be applied fo the dipole arms, because they might bend ar the scidered

| Manufactured by

SPEAG

|

Certificate No: D3700V2-1022_Jui24
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Appendix C Report No.: FA480602-01

DaT00vV2 - SN: 1022 July 10, 2024

System Performance Check Report

Summary
Dipale Fraquency [MHz] Tl Poswer [dBm]
DI70OVE - SN1022 I HEL 20

Exposure Conditions

Prantom Secan, TS50 Tewt Distange {mm]  8and  Crowp, LD Fregumncy {MHz], Channel Mumber  Camverdion Faztor T Condutiivity [4im]  TSL Perminivity

Flax 14a ON, b= 3700, 0 8.34 308 3182
Hardware Setup
Fhantom TSL, Maasured Date Frope, Callorabon Daie [bAF, Calibeation Dt
MFP VA0 Right HSL, 22 &-07-10 B0V - SNT 345, 2024-06-13 NAEHP SnIEIG, 2024-01-10
Scans Setup Measurement Results
Foam Scan foom Scan
Grid Extents [mm] 228 x 28 Bane 20F4-07-10
Grid Steps jmm] EQnS0xiA AR Lg TW/Kg| .81
Sansor Surface Imm] 1.4 paSAR IDg [Wikgh 252
Craded Grid fou Powede ity (08 =000
Grading Ratio 1.5 Fowar Scaling Disabled
MALK MjA Scaling Factor bal)
Surface Dotection Vi5 = 8p TAL Correciion Pagithne [ Neganve
Szan Muthod Measured

o'dE = 18.5'WiKg

Certificate No: D3700V2-1022_Jul24 Page 5of 6

Page48/85



A .
ppendix C Report No.: FA480602-01

D3700V2 - SN: 1022 July 10, 2024

Impedance Measurement Plot for Head TSL
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Appendix C Report No.: FA480602-01

. . __n.";“|" oy,
Cahhl"ﬁtmn Laboratory of a*lﬁ"é}% Schweizerischer Kalibrierdienst
Schmid & Partner m Service suisse d'étalonnage

Englneerlng AG = Servizio svizzero di taratura

: '_'.-;- _.r""'/:--\__".‘\"‘\_ e S 7 & =
Zeughausstrasse 43, 8004 Zurich, Switzerland £y .-""'\1 O Swiss Calibration Service
il

Accredited by the Swiss Accrediiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. [)3900V2-1 092_May23
Taoyuan City
|CA LIBRATION CERTIFICATE I
Objeat D3900V2 - SN:1092
Calibration procedura(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: May 15, 2023

This calibration centificate documents the traceability to national standards, which realize the physieal units of measuraments (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have baen conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity = 70%.

Calibration Equipment used (M&TE critical for calibration)

Frimary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meler NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power sensar NRP-Z91 SN 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor MRP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 dB Atenuator S: BH2394 (20k) 30-Mar-23 {MNo. 217-03809) Mar-24

Type-N mismatch combination SM: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24

Heference Probe EX30V4 SM: 3503 O7-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN 601 18-Dec-22 (Mo. DAE4-601 _Dec22) Dec-23

Secondary Standards 10 # Check Date (in house) Scheduted Check

Powar meter E44198 SN: GB38512475 30-Cct-14 {in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SN US37292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24

Fower sensor HP 84814 SN: MY41093315 O7-0ct-15 {in house check Oet-229 In house check: Oct-24

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Matwork Analyzer Agilent EB35BA | SN US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Mame Function Signature

Calibrated by: Jeton Kastrati Laberatory Technician C;hf( C&

Approved by Sven Kihn Technical Manager

S L

Issued: May 17, 2023

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D3900V2-1092_May23 Page 1of 7
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Report No.: FA480602-01

Appendix C
i i i,
Calibration Laboratory of 5\1\:\__:%:?} S  Schweizerischer Kalibrierdienst
SChml_d & F_"Elﬂnﬁl' jl; "“'*—-—r""E W, —;: c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, B0D4 Zurich, Switzerland ﬂ':/_,' I/F\"\\ o S Swiss Calibration Service
AR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528 Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Regquirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D3900V2-1092_May23 Page 2of 7
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Appendix C

Measurement Conditions
DASY system configuration, as far as not given

on page 1.

Report No.: FA480602-01

DASY Version

DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0 mm, dz =1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.5 3.32 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 37.0+6 % 3.23 mho/m 6 %
Head TSL temperature change during test <0.5°C ---- --e-
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.69 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

67.0 W/kg + 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.32 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 W/kg = 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.2 3.53 mho/m
Measured Head TSL parameters (22.0+0.2) °C 36.7+6 % 3.40 mho/m +6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.67 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

66.8 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 W/kg + 19.5 % (k=2)

Certificate No: D3900V2-1092_May23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 492Q-40jQ

Return Loss -27.7dB

Antenna Parameters with Head TSL at 4100 MHz

Impedance, transformed to feed point 56.0Q2+5.0jQ

Return Loss -22.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.112ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D3900V2-1092_May23 Page 4 of 7
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DASYS5 Validation Report for Head TSL

Date: 15.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1092

Communication System: UID 0 - CW; Frequency: 3900 MHz, Frequency: 4100 MHz
Medium parameters used: f = 3900 MHz; 6 = 3.23 S/m; & = 37.0; p=1000 kg/m? ,
Medium parameters used: f = 4100 MHz; 6 = 3.40 S/m: & = 36.7; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz, ConvF(7.26, 7.26, 7.26) @ 4100
MHz; Calibrated: 07.03.2023

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 19.12.2022

 Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
 DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.57 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 6.69 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 74.2%

Maximum value of SAR (measured) = 13.3 W/kg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4100MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.75 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 6.67 W/kg; SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 74%

Maximum value of SAR (measured) = 13.4 W/kg

Certificate No: D3900V2-1092_May23 Page 5of 7
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dB

-6.00

-12.00
-18.00
-24.00
-30.00

0dB =134 W/kg = 11.28 dBW/kg

Cerificate Mo: D3800V2-1092_May23 PageGof 7
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Impedance Measurement Plot for Head TSL

Report No.: FA480602-01
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Appendix C

SPORTON LAB.

Report No.: FA480602-01

D3900V2, serial no. 1092 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Justification of the extended calibration>

D3900V2 - serial no. 1092

3900MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
05.15.2023
-27.7 49.2 -4.0
(Cal. Report)
05.14.2024
-25.7 -7.22 49.9 0.7 5.7 -1.7
(extended)
4100MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ochm){Imaginary Impedance (ohm)|Delta (ohm)
05.15.2023
-22.6 56.0 5.0
(Cal. Report)
05.14.2024
-19.2 -15.04 57.8 1.8 8.0 3.0
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

<Dipole Verification Data> - D3900V2, serial no. 1092 (Data of Measurement : 05.14.2024)
3900MHz - Head

S000000 GHZ

0. 000

1 Start 3.7 Gz TFEW 70 kHz stop 4.3 6H: B |

P 511 smith (R+jx) Scale 1.000u [F1 Del]

1 Start 3.7 GHz IFEW 70 kHz top 4.3 GHz (BN

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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- = ROVLLITYS
Calibration Laboratory of ‘::@M% Sikwelsrisohor Kallbrardionst
Schmid & Partner m Service suisse d'étalonnage

Engineering AG T Servizio svizzero di taratura

. A ;
Zeughausstrasse 43, 8004 Zurich, Switzerland £ ,/;?:x"\ S Swiss Calibration Service
LM L

Accredited by the Swiss Accreditalion Senvice (BAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the sianatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Sporton
S Certificate No: DAEA4-1647_0ct24
|CALIBFIATION CERTIFICATE |
Object DAE4 - SD 000 D04 BC - SN: 1847
Calibration procedura(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)
Calibration date: October 15, 2024

This calibration certificate documenis the traceability to national standards, which raalize the physical unils of measurements (31,
The measurements and the uncertainties with confidance probability are given on ihe following pages and are parl of the cedilicate.

All calibrations have been conducted in the closed laboratory facility: environment temparature (22 + 3)°C and humidity < 70%.

Calipration Equipment usad (MATE critical for calibration)

Primary Standards 1D # Gal Date (Cerificate Mo.) Scheduled Calibration
Kaithley Mullimaler Type 2001 8N: 0810278 27-Aug-24 (No#0547) Aug-25
Secondary Standards 0 # Check Date [in housa) Sehedulad Check
Auto DAE Calibration Ui SE UWS 053 AM 1001 23-Jan-24 (in house check) In house check: Jan-25
Calibrator Box V2.1 SE UMS 006 AA 1002 23-Jan-24 {in house check) In house check: Jan-25
Mame Funclion Signature
Caliprated by: Dominigue Steffen Laboratory Technician @
Approved by Swvan Kihn Technical Manager ‘ v
' Vi Q/f/lzbm,{.f""

Issued: October 15, 2024

This calibration cartificate shall nat be reproduced excapt in full witheut written approval of the labaratony.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'élalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
¢ DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

s The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

 Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1647_Oct24 Page 2 of &
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DC Voltage Measurement
AD - Converter Resolution nominal

Report No.: FA480602-01

High Range; 1LSB = 6.1uV, full range =  -100...4300 mV
Low Range: iLSB= ainV , full range =  -1......+3mV¥
DASY measurerment parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y F.4
High Range 405.036 + 0.02% (k=2) | 405.010 + 0.02% (k=2) 404,897 + 0.02% (k=2)
Low Range 401971 + 1.50% (k=2) | 3.98933 + 1.50% (k=2) | 3.99066 £ 1.50% (k=2)
Connector Angle

Connecior Angle fo be used in DASY system

126.0°%£1°

Cerificate Mo; DAE4-1647_Oct24 Page 3ol 5
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

Report No.: FA480602-01

High Range Reading (uV) Difference (uV) Errar (%)
Channel X + Input 200036.77 -0.84 -0.00
Channel X + Input 20006.61 073 0.00
Channel X - Input -20005.70 1.51 -0.01
Channel ¥ + Input 200037.20 0.24 0.00
Channel ¥ + Input 20004.45 -1.28 -0.01
Channel ¥ - Input -20008.76 -1.47 0.01
Channel Z + Input 200034.15 2. -0.00
Channel Z + Input 2000419 -1.56 0.01
Channel Z - Input -20008.29 -0.89 0.00
Low Aange Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.63 -0.18 -0.01
Channel X + Input 200.89 0.28 0.14
Channel X - Input -199.41 -0.28 0.14
Channel Y + Input 2000.74 0.05 0.00
Channel Y + Input 199.85 -0.64 -0.32
Channel ¥ - input -200.29 -0.93 0.48
Channel Z + Input 2000.54 07 -0.01
Channel Z + Input 200.65 018 0.02
Channel £ - Input -200.10 -0.82 0.41
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring lime: 3 sec
I Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -4.19 -5.23
- 200 59 4.44
Channel ¥ 200 7.1 7.12
-200 -3.05 -9.25
Channel 2 200 -9.84 -2.53
| - 200 8.87 9.09
3. Channel separation
DASY measurement parameters: Aute Zero Time: 3 sec Measuring time: 3 sec
Input Voltage (mV) | Channel X (1V) Channel Y (uV) Channel Z (uV)
Channel X 200 - 0.67 253
Channel Y 200 544 = 2.56
Channel Z 200 B.53 2.93 -
Cerificate No: DAE4-1647_0ct24 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec. Measuring time: 3 sec

Report No.: FA480602-01

High Range (L5B) Low Range (LSB)
Channel X 18027 16103
Channel Y 15880 15814
Channel Z 15874 14288

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring ime; 3 sec

Inpul 10042
Average (V) | min. Offset (1V) | max. Offset (uV) S, '{}:;;“"““
Channel X 0.53 -1.16 1.38 0.38
Channel ¥ -0.48 -1.34 0.16 0.29
Channel Z -0.03 -0.81 0.86 0.36
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25tA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA) |
Supply (+ Vec) +0.01 +6 +14
Supply (- Veo) -0.01 -B -9
Certificate No: DAE4-1647_0Oct24 Page 5ol 5
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Calibration Laboratory of S, ol Rt
, et ervice su ‘stalonnage
Ec.h':“'d & Pa;fgar % c Servizio svizzero di taratura
ngineering Py S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No,: SCS 0108

Client Sporton Certificate No. ‘ EX-7814_Jun24
Taoyuan City
| CALIBRATION CERTIFICATE
Object EX3DV4 - SN:7814
Calibration procedure(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,

QA CAL-25.v8
Calibration procedure for dosimetric Efield probes

Calibration date June 20, 2024

This calibration certificate documents the traceabilily 1o nalional standards. which realize the physical units of measuremants {SI).
The measuremants and the uncartainties with confidence probability are gven an the lollowing pages and are part of the certilicale.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%
Calibration Equipment used (M&TE critical for calibration)

Primary Standards [[n} Cal Date (Certiicate No.) Schaguied Calibration

Power meter NRP2 SN 104778 26-Mar-24 [No. 217-04036/04037) Mar-25 mi
| Power sensor MAP-Z91 Sh: 103244 26-Mar-24 (Mo, 217-04036) Mar-25

QOCP DAK-3.5 (weightad) SM: 1248 05-0¢1-23 (OCP-DAK3.5-1249_ Oc123) Cgt-24

QOCP DAK-12 SN 1018 05-Cct-23 [OCP-DAK12:1016_Oct23) Oct-24

Reference 20 0B Attenuator | SN: CC2552 (20x) 2B-Mar-24 {Mo, 217-04046) Mar-25

DAE4 SN: BE0 23-Feb-24 {No. DAE4-660_Fab24) Feb-25

Relerence Probe EX30V4 Shi; 7349 03-Nov-23 (No. EX3-7349 Nova23d) o -24

Secondary Slandards 1D Check Dale {in house) Scheduled Check

Power meter E44198 SMGBE4T1283874 Df-Apr-16 {in house check Jun-22) in house check: Jun-24

Power sensor E4412A SN: MY41498087 06-Apr-16 {in housa check Jun-22) In house check; Jun-24

Power sensor E44124 SN 000110210 06-Apr-16 {in house check Jun-22) In house check: Jun-24

AF generalor HP 86480 8N: US3642U01700 04-Aug-99 {in house check Jun-22} n house check: Jun-24

Metwork Analyzer EB3584 SN US41080477 31-Mar-14 {in house check Oct-22) I house check: Oct-24

Mamo Fungtion Signatura
Callbrated by Joanna Lieshej Labaratory Technician W
Approved by Ev_ﬁni'{m-m Technical Manager ;/ Mé’(

|ssued; June 20, 2024
This calibratlon certiicate shall not be reproduced except in full without writlen approval of thia laboratory
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Calibration Laboratory of SO, S g:h":“m”fh“;.’::::* leecinnt
s BN TVIC® SulS5e nnaga
Echf’“d & Fagger ﬂﬁi C Servizio svizzero di taratura
ngineenng S S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland =, ﬂﬁﬁ
hceradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TS5L tissue simulating liquid

NORMz,v.2 sensitivity in frea space

ConvF senshivity in TSL / NORMx, vz

DCcP diode compréssion point

CF crest factor (1/duty_eycle) of the RF signal

A B.C.D modulation dependent linearization parameters

Polarization ¢ o rolation around probe axis

Polarization f1 rotation around an axis that is in the plane normal to probe axis (at measurement center), Le. #=01s

normal o probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEC/|EEE 82209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate OF Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of £ MHz 1o 10 GHz)", Oclober 2020,

b) KDB 865664, "SAR Measurement Requiremeants for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

= NORMx.y.z: Assessed for E-fleld polarization # =0 (f = 200MHz in TEM-gell; f > 1800MHz: R22 waveguide). NORMzx y.2
are only intermediate values, i e., the uncertainties of NORMx,y.z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

= NORM(I)x v,z = NORMx,y.z * frequency_response {see Frequency Response Chart). This linearization is implementad in
DASY4 software versions later than 4.2. The uncertainty of the freguency response |s included in the slated uncertainty al
ConvF.

« DCPx.yz: DCP are numerical inearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequancy nor media,

= PAR: PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal characteristics

Ax.y.z: Biy.z; Cx.yz; Dx.y.z; VRxyz: A B, C, D ara numerical linearization parameters assessed based on the data of

power sweep for specific modulation signal. The parameters do not depand on frequency nor media.; VR is the maximum

calibration range expressed In RMS voltage across (he diode,

= ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperalure Transler Standard lor
f = 800MHz) and inside waveguide using analytical field disiributions based on power measurements for { > BOOMHz, The
same selups are used for assessment of the parameters applied for boundary compensation {alpha. depth) of which typical
uncertainty values are given, These parameters are used in DASY4 software lo improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx. vz * ConvF whereby the uncertainty correspands to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz 10 +100 MHz,

« Spherical isolropy {30 deviation from isofropy): in a figld of low gradients realized using a Nat phantom exposed by a patch
antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virlual measurement centar from the probe tip {on probe axis).

Mo tolerance required.

Connsclor Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).

Certificate No: EX-7814_Jun24 Page 2 of 22
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EX30DV4 - SMN:7814 June 20, 2024

Parameters of Probe: EX3DV4 - SN:7814

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (pV/(W/m)®) B 0.60 0.62 0.66 +10.1%
DCP (mv) B 108.1 104.2 105.1 “4.7%

Calibration Results for Modulation Response

UID | Communication System Name A B c D VR | Max | Max
dB8 | dB/uV dB | mV | dev. | Unct
k=2
0 Cw x| 0.00 0.00 1.00[ 0.00 | 145.2 | +1.0% | =4.7%
Y| 0.00 0.00 1.00 1328
Z | 0.00 0.00 1.00 125.4
10352 | Pulse Wavelorm (200Hz, 10%} X | 259 | 647 | 10.73| 10.00 | 60.0 | +2.8% | +9.6%
Y 1.60 61.35 727 60.0
2| 1.8 B2.38 7.60 | 0.0 |
10353 | Pulse Waveform (200Hz, 20%) X[ 156 | 6511 931 | 699 | B0.O | +25% | +9.6%
Y| 0.80 £0.00 5,70 B0.0
Z | 08B0 &0.00 553 B0.0
10354 | Pulse Wavelorm (200Hz, 40%) X| on 82,80 765 298 | 950 | +20% | +9.6%
Y1 &00 €8.00 7.00 85.0
Z | 26.00 76.00 9.00 85.0
10355 | Pulse Wavelorm (200Hz. 60%) X| 036 61.18 66a| 222 1200 | £1.5% | +968%
Y| 028 60.00 4.45 120.0
Z 0.28 60.00 3.89 120.0
10387 | QPSK Wavelorm. 1 MHz x 0.64 60.00 an 1.00 | 150.0 | £+4.3% | +9.6%
Y| 060 | 6000 | 950 150.0
i 0.81 BO.37 9.85 150.0
10288 | GPSK Waveiorm, 10 MHz x1 124 61.37 10.70 | 000 | 15000 | £1.3% | +9.6%
Y| 1.21 61.44 11.13 150.0
Z 1.25 62.18 11.77 150.0
10396 | 64-QAM Waveform, 100 kHz X1 1.75 6248 1375 | 301 | 150.0 | £1.9% | +9.6%
Y 1.60 61.82 13.95 | 150.0
K Z| 158 | 6218 | 1443 150.0
10399 | 64-0AM Wavelorm, 40 MHz ®| 270 63.76 13.05 | 000 | 1500 | £1.9% | £2.6%
Y| 268 53.80 13.43 150.0
2| 273 6429 13.77 150.0
10414 | WLAN CCDF, 64-CAM, 40 MHz Al 376 64.02 13,72 ] 0.00 [ 150.0 | +3.5% | +9.6%
Y1 397 65.08 1453 150.0
Z | 403 65.31 T4.77 150.0
MNaote: For details on UID parameters see Appendix
The reported uncertainly ol measurement is stated as the standard uncertainty of measurement multiplied by ne coverage
factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 85%.

A The uncartainlies ol Norm ¥.Y.2 do not attect the E2-fieid uncertainly ingsde TSL (see Pages 5 and &),
B | inearization parameter uncariainty for maximurm specified fiekd strangth. '
£ Lincerialnty k& detarminad using the max. daviation from linear respanss applyng ractangular distribubon and is axpressed for the squara of the field value

Certificate No: EX-7814_Jun24 Page dof 22
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Appendix C Report No.: FA480602-01

EX30V4 - SN:7814 June 20, 2024

Parameters of Probe: EX3DV4 - SN:7814

Sensor Model Parameters
ci c2 a T T2 T3 T4 T5 T6
fF IF v msV-2 | msv' ms v v-1
X 11.8 85.39 32.38 5.38 0.00 4.98 n.eg 0.00 1.00
y 12.2 89,24 3341 2.75 0.00 4.90 0.28 0.00 1.00
z 13.0 894.592 33.57 2.98 0.00 4.91 0.18 0.0 1.01
Other Probe Parameters
Sensor Arrangement Triangular
Caonnector Angle 17.5°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2,5mm
Probe Tip to Sensor X Callbration Poinl 1 mm
Probe Tip to Sansor Y Calibration Poinl 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measuremeni Distance from Surface f.4mm

Note: Measurement distance from suttace can be increased to 3-4 mm for an Area Scan job.
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